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DETAILED ACTION 

Applicant's arguments presented in the Appeal Brief filed April 12, 2005 are fully 
considered and are persuasive. As a result, the finality of the previous action is withdrawn and a 
new/updated search in light of the arguments was performed and it is concluded that the claims 
of present application are in condition for allowance and below are the reasons. 

REASONS FOR ALLOWANCE 

Claims 1-18 are allowed. The following is an Examiner's statement of reasons for allowance: 

Independent claim 1 of the present application teaches a method for testing a 
semiconductor device having a first sector of a first sector type memory size and a second sector 
type memory size, the method comprising: measuring a first time period related to a erasing the 
first sector; establishing a first test limit based on the first time period; measuring a second time 
period related to erasing the second sector; establishing a second test limit based on the second 
time period; and determining whether the device passes or fails an erase test by using the first 
test limit and the second test limit during the erase test. The foregoing limitations are not found 
in the prior arts of record. The prior art of record, namely Noguchi, teaches a method and 
apparatus for performing erase testing on a semiconductor device. Noguchi teaches a memory 
device in a bare chip state which is determined as fail by over erasing during a test at a wafer 
level, information indicating the presence of an over-erased memory cell is stored in a 
nonvolatile and readable manner into an identification memory circuit, and then memory cells in 
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a memory cell array are restored to an erase state of an electrically neutral state by irradiation 
with an energy beam such as ultraviolet rays. A chip erased by the energy beam such as 
ultraviolet rays is assembled as an OTPROM (one-time programmable read only memory) and 
tested. At that time, a writing/erasing control circuit for controlling data writing into and data 
erasing in the memory cells is brought into an operation-inhibited state in accordance with the 
information stored in the memory circuit. It is possible to reduce the rate at which fail products 
are produced by use of a flash memory which is determined as fail because of the presence of an 
over-erased memory cell as a one-time programmable memory device. Furthermore, Noguchi 
teaches (Figure 14) the erasing operation of a nonvolatile semiconductor memory device. First, 
at the stage of initializing, a program high voltage Vpp is applied to the instruction port 
controller 2 to render the instruction port controller 2 operative (a step S2). Then, specific data 
(OOH) is programmed for all bytes (data input/output is carried out in the units of byte and 
erasing is carried out also in the units of byte) (a step S4). This data programming is made in 
order to bring each memory cell into a v^ite state and set the threshold voltage of each memory 
cell to be substantially equal. In addition, each counter is preset to a predetermined initial value 
(a step S6). This coimter includes a counter for coimting the number of time CUMTEW of the 
increase of an erase pulse width TEW, and a counter for counting the number of times PLSCNT 
by which erase pulses are generated. An address is set to 0. Then, an erase setup instruction is 
written into the instruction port controller 2 (the status register 235 and the instruction register 
237) (a step S8), and an erase instruction is subsequently written into the instruction port 
controller 2 (a step SIO). An erasing with respect to all the memory cells is executed in 
accordance with the writing of the erase instruction (a step SI 2). After a predetermined time 
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period has passed, it is determined that the erasing of the memory cells is completed, and an 
erase verify instruction is written into the instruction port controller 2 (the status register 235 and 
the instruction register 237) (a step SI 4). In accordance with this erase verify instruction, an 
erase verify voltage is generated from the erase/program verification generator 9 and then 
transmitted via the X decoder 12 onto a selected word line in the memory cell array (a step SI 6). 
When a predetermined time period has passed (time T2), data reading is carried out (a step SI 8). 
If the read data is an erased data, then the data is " 1 If the read data is an unerased data, then 
the data is "0". A determination is made as to whether this data is in the erased state or not in 
accordance with its value (a step S20). If the data indicates the unerased state, then an erase 
pulse width to be applied to erase the data is incremented by a predetermined value, and this 
incremented erase pulse width information is stored in the TEW counter (a step S22). A 
determination is first made as to whether the erase pulse width stored in the TEW counter 
reaches a maximum limit value, and subsequently, a determination is made as to whether the 
number by which the erase pulses are applied reaches a predetermined value (64 times) (a step 
S24). When the erase pulse application number PLSCNT reaches the predetermined value (64 
times), it is determined that no erasing is allowed for that memory cell any more, and an erase 
error is stored (a step S26). When the erase pulse application number PLSCNT does not reach 
the predetermined value in the step S24, the processing returns to the step S8, in which the 
writing and erasing operation by the erase setup instruction and the erase instruction is carried 
out. None of the prior arts of record teach nor fairly suggest all the limitations in the independent 
claim 1 of the present application. In particular, the limitations of . .measuring a first time 
period related to a erasing the first sector; establishing a first test limit based on the first time 
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period; measuring a second time period related to erasing the second sector; establishing a 
second test limit based on the second time period; and determining whether the device passes or 
fails an erase test by using the first test limit and the second test limit during the erase test" are 
not taught nor fairly suggested in the prior arts of record. 

Independent claim 10 include similar limitations of independent claim 1 and therefore is 
allowed for similar reasons. 

Dependent claims 2-9 and 11-18 depend from independent claim 2 and inherently include 
limitations therein and therefore are allowed as well. 

Any inquiries concerning this communication should be directed to the examiner, 
Mujtaba Chaudry who may be reached at 571-272-3817. The examiner may normally be reached 
Mon - Thur 6:30 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, please contact the 
examiner's supervisor, Albert DeCady at 571-272-3819. 




Mujtaba Chaudry 
Art Unit 2133 
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